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Capital expenditure analysis is one area where the CPA
without too much experience in management advisory
services can advise his client with some confidence.
But there are ground rules and he must know them —

CAPITAL EXPENDITURE ANALYSIS
AND THE CPA’S RESPONSIBILITY
by Moustafa H. Abdelsamad
and John B. Sperry

Virginia Commonwealth University
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Why is CEA a problem? Because
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are to be received. The accrual
concept requires that cost expira
tions be matched against earned
revenues. And, finally, the litera
ture is full of controversy and un
resolved conflict regarding cost of
capital, risk analysis, objectives of
the firm, assumption of reinvest
ment of proceeds, capital rationing,
mutually exclusive projects, and
dealing with inflation.
How is the analysis done?

A variety of methods and tech
niques of CEA are available.
They range from the simple to the
sophisticated. Simple methods in
clude payback and accounting rate
of return. Advanced methods in
clude discounted cash flow rate of
return and net present value. So
phisticated approaches use addi
tional techniques to supplement
the advanced methods. These tech
niques include: (a) sensitivity and
risk analysis, (b) simulation, (c)
linear programing, and (d)PERT/
CPM. Sophistications are now
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more feasible and economical be
cause of the availability of elec
tronic computers.1
To provide the reader with a
base of reference, an introduction
to the four most popular methods
is presented.
1. Payback — Payback measures
the length of time, in years, re
quired to recover the original in
vestment from the receipt of bene
fits generated by the investment.
Benefits are defined as the net cash
inflows after taxes, but before de
preciation or finance charges. For
example:

Given: An investment of $8,500
is expected to produce $1,000
net cash inflows, after taxes but
before depreciation and interest,
for 15 years.
Payback: $8,500/$1,000 = 8½
years.
The payback method is often criti
cized because it does not measure
profitability. It ignores the pro
ceeds after recovery of the invest
ment. It does not consider the time
value of money since it does not
differentiate between dollars re
ceived at different points in time.
The payback, however, does show
how long it takes to recover the
investment. It is simple. It is useful
when the firm is encountering cash
constraints, or when speed of in
vestment recovery is important
(e.g., in foreign investments), or
when rapid obsolescence is antic
ipated.
2. Accounting Rate of Return
(ARR) — The ARR measures the
rate of return by the formula: aver
age annual benefits divided by
average investment. Annual bene
fits refer to accounting income;
that is, after depreciation and
taxes. For example:
Given: A machine costs $8,500
with an estimated residual value
of $1,500 at the end of 10 years.
1—For more detailed information see
Abdelsamad, M. H., A Guide to Cap
ital Expenditure Analysis, New York,
American Management Association, 1973,
chaps. 3-8.
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Expected average annual income
is $1,000.
ARR: $1,000÷½ (8,500 + 1,500)
= $1,000 ÷ $5,000 = 20%
The ARR is subject to criticism be
cause it uses accounting income; it
ignores cash flows and their timing,
which are the essence of CEA.
However, it does have some ad
vantages: familiarity, interrelation
ship with internal records, and sim
plicity.
3. Discounted Cash Flow of Re
turn (DCFR) - The DCFR meas
ures the rate of return that makes
the present value of expected cash
inflows exactly equal to the pres
ent value of expected cash out
flows. For example:
Given: An investment of $5,019
is expected to generate cash in
flows (after taxes and before
depreciation) of $1,000 at the
end of each year for 10 years.
DCFR: The present value of $1
received at the end of each year
for 10 years at “15 per cent” is
5.019. The “15 per cent” is found
through trial and error.
Proof: $1,000 X 5.019 = $5,019.

Other things being equal, an in
vestment with a rate of return
above an internally established
minimum is accepted.
The DCFR is superior to pay
back and ARR because: (a) it con
siders the time value of money,
(b) it measures profitability, (c)
it employs cash flows, and (d)
it allows the ranking of proposals
according to their rates of return.
Criticism of DCFR arises from
the tedium of the trial and error
process of obtaining the equaliz
ing rate. Some believe it is not
suited for evaluating mutually ex
clusive projects when limited funds
are available. Others believe the
DCFR unrealistically assumes a
reinvestment of proceeds at the
project rate.
4. Net Present Value (NPV) —
The NPV method measures the
excess of the present value of ex
pected net cash inflows over the
present value of expected net cash

outflows using a specified discount
rate. For example:

Given: A $10,000 investment is
expected to generate $2,000 an
nual net cash inflows for 10
years (no salvage). The speci
fied discount rate is 14 per cent.
NPV: The present value of $1
received each year for 10 years
at 14 per cent is 5.216.
The present value of expected
cash inflows is $2,000 x 5.216 =
$10,432.
NPV = $10,432 - $10,000 =
$432.

One difficulty with NPV is the de
termination of an appropriate dis
count rate. This rate can be based
upon the firm’s cost of capital,
which is hard to measure. Cost of
capital is not subject to consensus
of definition or pro forma compu
tation. Another difficulty rests with
businessmen’s familiarity with a
return that is specified in percent
age form rather than in dollars.
Once the discount rate is deter
mined, NPV is easier to compute
than DCFR. It is superior to both
payback and ARR because cash
flows are used and the time value
of money is considered. Whether
or not NPV is superior to DCFR
is debatable, although some auMOUSTAFA H. ABDELSA
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thors express a distinct preference
for NPV.2
A recent study of current prac
tices of large industrial corpora
tions, based on questionnaire data,
personal interviews, examination of
written policies, and personal cor
respondence, furnished the follow
ing conclusions:3
1. Payback is the most widely
employed method of CEA. The
methods used for evaluating proj
ects may be ranked as shown in
Exhibit I, below.
2. There is a definite trend to
ward greater use of discounted
cash flow methods. Both DCFR
and NPV methods are used more
today than in the past five or ten
years.
3. A majority of firms use a com
bination of methods rather than
one single method. In fact, it is
becoming increasingly apparent
that a combination of methods is
preferable. The most common com
binations are (a) DCFR and pay
back, and (b) ARR and payback.
4. A definite preference exists
for the use of rates of return meth
ods (ARR and DCFR) rather than
payback or NPV, which do not re
sult in a percentage figure.
5. The four major problems in
the evaluation of capital expendi
tures are: (a) forecasting, (b) dis
closure of alternatives, (c) inabil
ity of the accounting department
to confirm or disprove the accu
racy of forecast cash flows, and (d)
qualitative information not sub
ject to quantitative analysis.
6. Some managers do not feel
“at home” with the uses and limi
tations of discounted cash flow
methods. This suggests an educa
tional void concerning the DCFR
and NPV methods, especially when
used in conjunction with other
techniques mentioned earlier.
Currently, the CPA is regarded
as a financial adviser as well as an
auditor. The so-called management
2—Bierman, Harold, Jr., and Seymour
Smidt, The Capital Budgeting Decision,
3d ed., New York, Macmillan Company,
1971, p. v.
3—Abdelsamad, op cit., pp. 156-163.
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Not being a technician, the CPA cannot know when a
particular machine should be replaced. However, he
can call his client's attention to old, worn equipment.

advisory service (MAS) has be
come an indispensable part of the
CPA’s job.
Large organizations can afford
to hire in-house specialists and
supplement them with outside con
sultants. These large enterprises
usually engage large CPA firms.
The latter have the resources to
separate their auditing service
from their MAS to ensure main
taining the CPA’s independence,
which is of paramount importance
to accountants and their clients.
On the other hand, the small or
ganization usually employs a local
CPA firm. Therein lies a problem
since the small CPA firm usually
does not have the resources to
maintain two separate staffs—one
for auditing and another for MAS.
If the small CPA provides his
client with MAS, he will be assum

ing a dual role that may raise seri
ous questions concerning his ap
pearance of independence. This ar
ticle is concerned mainly with the
small CPA who wears the two hats
of auditor and financial adviser,
especially with respect to CEA
problems.
The small CPA can, if he so de
sires, contribute significantly to the
success of his client by helping
him with CEA. He should recog
nize, however, that in helping his
client with CEA he is assuming a
role that is different than his typi
cal, conventional role of attesta
tion. The CPA, by virtue of his
training and familiarity with his
client’s operations, is highly quali
fied to help him with CEA. If he
fails to assume this responsibility,
various groups (such as manage
ment consultants, bankers, and

EXHIBIT I
Major Projects

Rank

All Other Projects

Rank

Method

%*

Method

%*

1

Payback

80%

1

Payback

80%

2

DCFR

69

2

ARR

56

3

ARR

57

3

DCFR

54

4

NPV

25

4

NPV

20

*Percentages refer to number of respondents using the method as a percentage

of the total responses to that part of the question.
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lawyers) may try aggressively to
usurp such a role. If this occurs,
his position as financial adviser will
not be fully realized. Also, his fail
ure to help with CEA will be at
the expense of his client, who will
then have to incur a large expendi
ture to get the same advice that
could have been provided less ex
pensively by the CPA.
Getting involved

A question to be raised at this
point is: If the CPA is to help his
client with CEA, how does he be
come involved in such activity in
the first place? Involvement is a
function of the existent CPA-client
relationship. This relationship, in
many cases, has been acquired
over a long period of time. If the
CPA has done his job properly, the
relationship is one of confidence,
based upon mutual respect and
trust. The client respects and trusts
the CPA’s judgment and actively
solicits his advice on important
problems having financial implica
tions. One of the problems of
greatest importance falling in this
category is that of CEA.
The CPA is in an enviable
position since he is usually more
accessible and visible to his cli
ent than are other sources of coun
sel. Thus, the most desirable situ
ation is one in which a client rec
ognizes his need for help (with
CEA) and asks the CPA for as
sistance. The client is more likely
to follow advice that he has
sought. However, the CPA, even
when he has not been asked for
advice, has the obligation to bring
to the attention of his client the
better methods of CEA that could
be used to help him reach sound
decisions before funds are com
mitted. In his capacity as auditor,
through his contacts with the cli
ent’s employees and because of
his familiarity with the client’s
operations, he has ample opportu
nity to discover potential CEA
problems.
In a large firm it is possible to
identify four CEA activities: proj
ect generation, evaluation, selec
42

tion, and follow-up. To the small
CPA and his relatively small client,
project generation is most likely to
be regarded as project identifica
tion or the recognition of oppor
tunities for investment. For exam
ple, a small businessman usually
does not think of replacing a piece
of equipment until it is completely
worn out or until a shrewd sales
man has been successful in con
vincing him of the need to do so.
A CPA is not expected to be a
technician; he is not expected to
know when a machine should be
replaced. However, he can direct
the attention of his client to the
need for replacing old equipment
by periodically (e.g., annually or
semiannually) asking his client, “Is
this the proper time to think of
replacing the machine?” and if not,
“Why not?”
Project evaluation aspires to col
lect information regarding the eco
nomic consequences of an invest
ment decision. In the world of the
CPA (as applied, for instance, to
the proposed purchase of a ma
chine) this means asking relevant
questions regarding the perform
ance of the present machine, pos
sible alternatives, expected bene
fits from the best alternative, in
cremental benefits, timing and dur
ation of these benefits, and the re
liability of figures. Selection (ac
tual decision) is based upon both
quantitative and qualitative infor
mation. In a large enterprise many
projects compete for funds, and
selection of the proper mix of pro
posals can be a real problem. In
contrast, in the small firm, the de
cision maker is usually faced with
less intricate problems, and fre
quently the decision is yes or no;
accept or reject. Here, the CPA
helps by asking the right questions,
realizing that quantifiable eco
nomic consequences of an invest
ment decision should be supple
mented by an evaluation of the
qualitative aspects. The CPA also
helps in interpreting the quantita
tive data and in their presentation.
The CPA should never make the
actual decision since that would
compromise his role as an adviser

and jeopardize his independence.
Finally, a follow-up is needed
after the project is completed. In
formation should be collected on
the actual performance of the proj
ect and compared with the esti
mates. The postaudit provides
valuable information and a learn
ing experience. It can help show
the strengths and weaknesses in
the assumptions, analyses, and
evaluations that were made in past
decisions. The CPA can help his
client find ways of improving his
methods of handling similar capital
expenditure projects in the future.
Convincing the client

It is certainly a difficult job for
the CPA to convince his client of
the value of his contribution. But,
unless the client recognizes the
value of the CPA’s contribution,
he will not follow his recommen
dations. The CPA should be care
ful not to lead his client to expect
too much too soon. The results of
improvements in any system of
CEA usually occur over a long
period of time and are often hard
to isolate. Here are some sugges
tions that may help in convincing
the client of the value of the CPA’s
contribution:
1. The CPA has to be very tact
ful in offering advice to his client.
Advice should be clearly commu
nicated as such and not as an at
tempt to usurp the decision-mak
ing prerogatives of the client. The
CPA should present the informa
tion and let the client reach his
own conclusions.
2. Businessmen like to know
what other successful managers are
doing. By being aware of current
practices, the CPA can (without
imparting any confidential infor
mation) point out that these sug
gested methods and techniques are
currently used by similar compan
ies with much success. He can also
show his client that he is not alone
in facing these problems.
3. Whenever possible, the CPA
should relate the effect of the cap
ital investment decision to the bot
tom line of the income statement
Management Adviser

The CPA, in an MAS role, should never make the actual decision since that
could compromise his role as an observer and jeopardize his independence.

(profit-loss). This figure is closely
watched by businessmen.4
4. Costs should not exceed bene
fits. The CPA can demonstrate that
the extra costs in time and money
would be far exceeded by the ben
efits to be derived from the addi
tional information that would en
able the decision maker consis
tently to make better decisions.
5. The CPA can demonstrate by
a simple example that a small per
centage of savings, because of im
provements in the CEA system,
would result in a large amount of
savings. For instance, assume a
firm has an annual capital expendi
ture of $20,000. Savings of as little
as 5 per cent a year due to im
provements in the CEA system, if
they last for 20 years, would re
sult (at 6 per cent interest) in a
present value (before tax) savings
of $11,470.5
6. Selling an appreciation of the
CPA’s contribution to his client de
pends upon the understanding of
the client’s goals and personality.
4—For more details on the importance
and advisability of combining cash flow
information with accrual accounting, see
William L. Ferrara, “A Better Perspec
tive on Capital Expenditure Decisions,”
Management Adviser, September-Oc
tober, 1971, pp. 48-54.
5—That is, 5% X $20,000 X $11,470
(present value of an annuity of $1 per
year for 20 years at 6%).
May-June, 1974

The client’s appreciation will be in
direct proportion to the extent of
tailoring and particularization of
the analysis and the presentation
to the client’s situation.
7. The client could be informed
of some favorable side benefits that
could occur from a more refined
CEA system. For example, the
financing of projects would be
made easier since bankers and
other sources of capital are more
receptive
to
well-documented
needs.
The most difficult part of the
evaluation process concerns esti
mating costs and benefits. Detailed
estimates of costs and benefits and
their timing must be developed in
order for useful CEA to be accom
plished. To be helpful, the CPA
should be well-versed in the theory
and practice of CEA.
Advanced methods and tech
niques of CEA require the use of
cash flows rather than accounting
income. This usually represents, to
the conventional accountant, a
drastic departure from accounting
income. Cash flow is a simple con
cept yet at times very hard to un
derstand. It is simply the cash-in
and the cash-out (inflow and out
flow). An investment project is re
garded as an outflow of cash (for
example, the purchase price of a
machine) made with the expecta

tion of resulting inflows of cash at
different points in time. Each proj
ect is treated as a unit, and esti
mates are made for the life of each
unit. Depreciation has no place in
cash flow except to the extent of
its effect on taxes. The concept of
cost-allocation is replaced by in
cremental and opportunity costs.
To estimate cash flows, a de
tailed method of listing all items
of cash-in and cash-out may be
used. However, it is customary to
use the more familiar, and some
times more readily available, ac
counting income and adjust it for
non-cash charges to arrive at cash
Hows. For example, given an in
vestment of a machine which is
expected to increase accounting in
come before taxes and straightline depreciation by $10,000 per
year; the tax rate is 50 per cent;
there is no salvage; and the ex
pected life of the machine is five
years.
Then;
Accounting

Benefits

before

Cash Flows

de

preciation and
taxes

$10,000

$10,000

Depreciation (used

for tax purposes)

2,000
$ 8,000

Taxes—50%

4,000

4,000

$ 4,000

$ 6,000
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Cash flow is estimated at $6,000
(cash-in of $10,000 less taxes of
$4,000). The $4,000 accounting in
come after depreciation and taxes
could be used to estimate cash
flows by adding the $2,000 depre
ciation (a non-cash expense) to
the $4,000 to get $6,000.6

The rules of the game

It may help here to point out
that CEA is a different game than
that of preparing financial state
ments. CEA has its own rules,
which have been developed his
torically. The CPA has to be aware
of these rules and must use his
own judgment to decide in a par
ticular situation when to follow or
depart from any of them. Some of
these rules are listed below and
described briefly.7
1. Capital expenditures include
more than fixed assets. The meth
ods and techniques used for CEA
do not apply to fixed assets only.
They also apply whenever a mate
rial amount of cash is spent at one
point in time and the cash benefits
are expected to be received over
a period of time exceeding one
year.
2. CEA includes administrative
and economic aspects. CEA can
not be successful without both the
technical aspect of the analysis it
self and the supporting administra
tive setup and related paper work.
3. Classify capital expenditures
whenever possible. Capital expen
diture projects should be grouped
into similar classes to facilitate
their evaluation.
4. Consider future costs—not
sunk costs. In CEA, only future
costs are relevant; past costs are
sunk costs and should not influ
ence future decisions.
5. Consider only future bene6—For details regarding a sophisticated
yet operational CEA procedure, see
Schwab, Bernhard, and Helmut Schwab,
“A Method of Investment Evaluation for
Smaller Companies,” Management Serv
ices, July-August, 1969, pp. 43-53.
7—Abdelsamad, op. cit., chap. 2.
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fits—not past benefits. In CEA, the
future benefits to be expected from
future use of the proposed capital
expenditure should be considered.
Past rates of usage and past bene
fits are irrelevant.
6. Make computations on an
after-tax basis. Taxes affect cash
flows; accordingly, all computa
tions should be made after taxes.
7. Consider the time value of
money. Discounting of cash flows
should be used to differentiate be
tween a dollar received today and
a dollar to be received at any later
time.
8. Quantify whenever possible,
but do not overdo it. CEA should
measure the quantifiable economic
consequences of a proposed cap
ital expenditure whenever possible.
9. Avoid excessive “necessity”
expenditures. It is customary for
poorly managed companies to wait
until a decision cannot be delayed
and then to consider a capital ex
penditure proposal a “necessity,”
without careful consideration.
10. Do not subscribe to the
profit illusion. Profitability is not
the full proof of effective capital
expenditure management.
11. Benefits from the analysis
should exceed its cost. The costs
of CEA should never be allowed to
exceed the benefits to be derived
from the additional information re
sulting from the analysis.
12. Do not shy away from profit
maximization. Profit is a funda
mental prerequisite to the survival
and growth of any business en
terprise.
13. Consider alternatives when
ever possible. Alternate courses of
action should be considered when
ever a capital expenditure proposal
is being evaluated.
14. Use the project concept
whenever possible. A proposal to
replace 10 similar machines should
be treated as one project and not
as 10 separate projects.
15. Use a multi-talent approach
whenever possible. The various as
pects of a large capital expenditure
proposal should be studied by ex
perts in each aspect whenever nec
essary and economically justifiable.

16. CEA is both an art and a
science. In addition to the wellestablished body of knowledge of
CEA, there are many aspects of
CEA that are considered more an
art than a science.
17. There is no substitute for
good judgment. In CEA, the de
cision maker must, in the final an
alysis, use his own judgment to
weigh both the quantitative and
the qualitative information col
lected.
18. Do not overlook the human
side of the enterprise. CEA, like
any other program, cannot succeed
without the full support of the
people in the organization.

In estimating cash flows the fol
lowing sources may be of help:
1. Historical data of similar proj
ects undertaken in the past can be
especially useful with regard to
cost information.
2. Salesmen and manufacturers’
representatives are usually willing
to provide data they have collected
to support their “sales pitch.” This
type of information should obvi
ously be used with care.
3. Employees who are familiar
with the operations can often pro
vide dependable estimates.
4. Outside consultants may be
asked for advice on major capital
expenditure proposals.
Presenting his findings

All efforts of the CPA will be in
vain unless he presents the results
of his analysis properly. First, the
CPA should do his homework to
familiarize himself with the con
cepts and techniques of CEA and
the specifics of his client’s situa
tion.
Second, he should make his pres
entation at a level and in language
that the client can readily under
stand. He should avoid highly
technical financial terms that are
not familiar to his client. The pres
entation should be simple, brief,
and concise.
Third, he should select the
proper time and place for presen
tation, so that the client will not
Management Adviser

be frequently interrupted. A faceto-face contact should be part of
the presentation. This would allow
informal but meaningful dialogue,
to ensure that the client under
stands all the ramifications and to
give him ample opportunity to ask
questions.
Fourth, the CPA should address
himself to the facts and be frank.
He should stick to his role of ad
viser and resist the temptation to
make a decision. The CPA’s role
is that of teacher and adviser—not
decision maker.
A supplemental means of com
municating CEA data is the sub
mission of a management letter.
The management letter is a sep
arate report, usually submitted to
the client immediately following
completion and delivery of the
audit report. The letter usually in
cludes recommendations for im
provements in the accounting sys
tem or controls, and can pertain
to any related topic upon which
the CPA feels qualified to com
ment. The management letter
serves to reinforce the CEA anal
ysis previously communicated face
to face. It can be used as a means
of developing additional CEA en
gagements. It can also serve as the
bridge between the function of at
testation and the provision of spe
cialized management services.
There is an increasing trend for
CPAs to provide management ad
visory services (MAS) involving
subject areas supplemental to attes
tation.8 Controversy exists concern
ing the expansion of MAS because
of its potential adverse effect on
independence.
Recent surveys,
however, indicate that independ
ence may be an outgrowth of the
observer’s perception of (a) com
patibility of the service provided
with the image of the independent
auditor and (b) auditor compe
tence.9
Image correlates with need; if a
8—Statement on Auditing Procedure No.
54, AICPA, November, 1972, p. 232.
9—Hartley, Ronald V., and Timothy L.
Ross, “MAS and Audit Independence:
An Image Problem,” The Journal of Ac
countancy, November, 1972, p. 50.
May-June, 1974

Salesmen are usually more than willing to provide data to support their
sales pitch. This type of information should obviously be used with care.

need exists and the CPA has the
requisite competence, such need
should be served. If the CPA can
assist in the internal decision-mak
ing process, failure to do so is
tantamount to negligence. The ar
gument over independence should
not dilute the CPA’s ability to be
of assistance to his client. We must
recognize that in the ultimate sense
true professional independence is a
state of mind.10
Position of small firm

APB opinions do not differen
tiate between large CPA firms and
small CPA firms. De facto partic
ularization, however, does exist.
When the independent auditor is
required to audit his client’s ac
counting records his independence
need not be questioned.11 The jus
tification for this position is eco
nomic necessity. The public ac
counting profession cannot ignore
the needs and limited financial re
sources of the multiplicity of small
businesses.
10—Statement by Newman T. Halvorson,
formerly national partner in charge of
technical auditing and accounting for
Ernst & Ernst, at the firm’s 1970 Sym
posium for Educators.
11—Carey, John L., and William O.
Doherty, Ethical Standards of the Ac
counting Profession, New York, AICPA,
1966, p. 39.

About 95 per cent of all busi
nesses are “small.” They produce
37 per cent of the GNP. Increas
ingly, they are facing pressures
which jeopardize their survival.12
To the small businessman, his prob
lems are as complex as those facing
the multinational executive. He
does not, however, have access to
similar financial resources or tech
nical counsel. Societal objectives
dictate provision of full financial
services from the accessible expert:
the CPA! The controversy concern
ing independence is not relevant to
small businesses. Society's greatest
concern is to maximize the proba
bility of success of the small en
trepreneur. This can only be done
through the provision of the requi
site managerial expertise.
The accounting profession can
maximize its contribution to the
nation’s economic welfare by en
suring that modern techniques of
CEA are made available to and
used by all businessmen, particu
larly small businessmen. These de
cisions are of such magnitude that
they could very well mean the dif
ference between survival and fail
ure. Thus, the CPA can and should
help his client with capital expend
iture analysis.
12—Grafer, H. Richard, “The Small
Business Financing Gap,” The Arthur
Anderson Chronicle, December, 1972, p.
18.
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